The hydro-alcoholic extract of flowers Aerva lanata was screened for its diuretic, analgesic and anti-inflammatory activities in rats. Diuretic activity was carried out as per Lipschitz et al. The 5 and 24 hrs. study of extract showed increase in urine volume and Na, + K + and cl -ions as compared to normal saline. Urinary levels of sodium, potassium (by flame photometry) and chloride (by titrimetry) were estimated. The extract also showed analgesic and antiinflammatory activities. The analgesic activity was studied by tail immersion method and anti-inflammatory activity was studied by carrageenan-induced paw edema in rats. The hydro-alcoholic extract of flowers of Aerva lanata upon phytochemical investigation revealed the presence of flavanoids, glycosides, carbohydrates, alkaloids and phytosterols.
INTRODUCTION
Aerva lanata (Linn.) Juss.(Family Amaranthaceae), commonly called 'Gorakhganja' in Hindi is distributed throughout plains of India in wastelands. It is one the most popular herb and possess many curative properties and prevent many kinds of illnesses and conditions. It is an erect or prostrate herb, 30-60 cm in height, found in waste lands. [1] Leaves simle, alternate, short-petioled, densely tomentose, usually smaller in the flowering branches. [2, 3] Flowers are very minute, pale greenish white, sessile, often bisexual, without any characteristic odour and taste. Fruits greenish, roundish, compressed utricle, seeds kidney shaped with shining black, coriaceous testa. [4] The plant is astringent, bitter, cooling emollient, vermifuge, suppurative, diuretic and lithotriptic. It is used to treat boils, cephalagia, cough, strangury, diabetes and lithiasis. Flowers used for removal of kidney stones. [5] The pharamacological studies have confirmed that the roots possess diuretic, anti-inflammatory, [15] anthelmintic, antibacterial and analgesic activities. [6] The chemical constituents are alpha-Amyrin, Campesterol, b-sitosterol, b-sitosteryl palmitate, Chrysin and four flavanoids glycosides have been reported in the plant. [7] 
MATERIAL AND METHODS
The flowers of Aerva lanata were collected from Rajasthan College of Agriculture (RCA), Udaipur, Rajasthan. A specimen were submitted for authentification to Department of Botany, University of Rajasthan, Jaipur, Rajasthan. The authentification no. of Aerva lanata plant is RUBL-20543.
Preparation of extract
For extraction , first the flower powder was soaked in solvent (70% alcohol) for 2 days with occasionly shaking. After 2 days extract was filtered using muslin cloth . It was distilled with a distillation assembly to obtain the extract and solvent separation. The marc of first extraction was dried for 24 hrs. so as to remove the alcohol completely from it. Now 70% alcohol was added to dried powder to soak it, and kept for 2 days . After 2 days excess of solvent (70% alcohol) was mixed; and kept for 24 hrs. After 24 hrs. the extract was filtered using muslin cloth. Solvent was distilled to obtain the extract.
Animals
All studies were approved by the Institutional Animal Ethics Committee, B.N.Collge of Pharmacy, Udaipur (Rajasthan). Healthy rats weighing 120-150 gm were maintained on was 15 sec. A withdrawal time of more than 6 sec. were regarded as a positive response.
All results are expressed as Mean ± SEM. The data was analyzed statistically using ANOVA followed by Dunnett's Multiple Comparison test. P < 0.05 implies significance.
Anti-inflammatory activity [ 
10]
The Paw edema method may be employed for the assessment of anti-inflammatory activity. All the animals were divided into 4 groups of 6 animals in each group and were given the following treatment. Group I (Control) received vehicle only, Group II received 30 mg/kg, p.o. of standard Diclofenac sodium. Group III and IV received 400 and 800 mg/kg, p.o. of extract respectively. After 1 hr. of drug treatment, all the respectively grouped animals were administered with a subcutaneous injection of 0.1 ml of 1% solution of carrageenan into the sub planter aponeurosis of the left hind paw. The paw was marked with ink at tibio tarsal joint and immersed in mercury up to this mark. The paw volume was measured plethismographically immediately after 30 min. after injection followed by 1, 2, 4 and 6 hr. in each group. The difference between the initial and subsequent reading gave the actual edema volume.
The percentage inhibition of inflammation was calculated using the formula :
Where 'Vt' represents edema volume in test compound and 'Vc' represents edema volume in control. All the results are expressed as Mean (ml) ± SEM. The difference in paw volume at different time between test and control groups were analyzed for statistical significance by performing one-way ANOVA followed by Dunnett's Multiple Comparison test. P < 0.05 implies significance.
RESULTS
standard rodent fed and water ad libitum. Animals were periodically weighed before and after the experiment. Animals were closely observed for any infection and those showing signs of infection were excluded from the study and replaced.
Pharmacological activities
Diuretic activity [8] The Lipschitz method [14] may be employed for the assessment of diuretic activity. In this method, male albino rats weighing between 120-150 g, deprived of food and water for 18 hr prior to the experiment, were divided in 6 groups of 6 rats in each. On the day of the experiment, all the animals were administered orally, normal saline at a dose of 25 ml/kg. The Group-I of animals served as control, received only normal saline; the Group-II received furosemide (25 mg/kg) in saline; and Groups-III, IV, V and VI received the extract at dose levels of 200 mg/kg, 400 mg/kg, 800 mg/kg and 1600 mg/kg respectively in normal saline. Immediately after administration, the animals were placed in metabolic cages, specially designed to separate urine & faeces. The volume of urine collected was measured at the end of 5 hr and 24 hrs., during this period, no food and water was made available to animals. The parameters taken were total urine volume, concentration of Na, + K + and Cl -in the urine. The Na + and K + concentrations were determined by flame photometry
11
and Cl -concentration was estimated by titrimetrically [12] with silver nitrate solution (N/50) using drops of potassium chromate solution as indicator.
All results are expressed as Mean ± SEM . The data was analyzed statistically using ANOVA followed by Dunnett's Multiple Comparison test. P < 0.05 implies significance.
Analgesic activity [9]
The Tail Immersion method may be employed for the assessment of analgesic activity. All the animals were divided into 4 groups of 6 animals in each group and were given the following treatment. Group-I (Control) received vehicle only, Group-II received 30 mg/kg, p.o. of standard Diclofenac sodium. Group-III and IV received 400 and 800 mg/kg, p.o. of extract respectively. The animals were placed into restraining cages leaving the tail hanging out freely. The lower 5 cm portion of the tail were marked. This part of the were immersed in a cup of freshly filled water of exactly 55°C. Within a few seconds the rat reacts by withdrawing the tail. The reaction time were recorded in seconds by a stopwatch. After each determination the tail were carefully dried. The reaction time were determined periodically after oral administration of the test substance, e.g. after 30 min., 1, 2, 3, 4 and 6 hr. The cut off time of the immersion Hydro-alcoholic extract of Aerva lanata flowers was investigated for following constituents as tabulated below: 13. Kokate C.K., Purohit A.P., and Gokhale S.B., "Pharmacognosy" Nirali Prakashan, Pune, 13 th edition; 593-597.
Phyto-Costituents Inference
14. Lipschitz W.L., Haddian Z., and Kerpscar A., "Bioassay of Diuretics" Journal Pharmacology of Experimental Therapeutics, 1943, 79; 97-110.
15. Vetrichelvan T., Jegadeesan M., Palaniappan M.S., "Diuretic and Antiinflammatory activities of Aerva lanata in rats", Indian Journal of Pharmaceutical Sciences, 2000; 62(4); 300-302. Values are represented as Mean Paw Vol. (ml) ± SEM (n = 6), * Indicates P < 0.05
DISCUSSION
Graph (x): Anti-inflammatory activity of Aerva lanata on Carrageenan-induced paw edema
